Target domains for combined receptor blockade of HER2. Left, HER2 has an extracellular domain (ECD), a single transmembrane domain (TM), and a cytoplasmic kinase domain (CD). The dimerization loop of HER2 is indicated by the dashed circle, and small green circles indicate segments for which the crystal structures have not yet been solved. On the upper right is a space-filling model of the HER2 ECD (ECD subdomains indicated by Roman numerals) with binding residues for Fab fragments of 2C4 (the murine precursor of pertuzumab) and 4D5 (the murine counterpart for trastuzumab) highlighted in magenta and red, respectively. Pertuzumab binds subdomain II of the HER2 ECD, causing steric inhibition of the dimerization interface. In contrast, trastuzumab binds to a juxtamembrane epitope in subdomain IV (T-DM1 binds the identical epitope). The insets on the lower right indicate modeling of lapatinib (purple) binding to the wildtype EGFR kinase domain, and afatinib binding to the EGFR kinase domain (green). The catalytic domains for HER2 and EGFR are 88% identical. Structural data for these kinase inhibitors binding to the HER2 kinase are not available, but covalent interaction for afatinib has been shown by mass spectrometry (4). HER2 structure (top left) reprinted by permission from Macmillan Publishers Ltd: Nature Reviews Cancer (ref. 
